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' COUPLING FOR FLEXIBLE ‘sum ELEMENT 
BACKGROUND‘ or THE INvENTIoN 

The'invention relates to ?exible shaft couplings ‘of 
the tubularly shaped ?exible element type, but more 
particularly, the invention relates to a coupling for 
connecting and transmitting ‘torque to and from'the‘ 
?exible element. 1 ‘ Y ' ' ‘ ' ' “ 

Couplings are used as means for transferring torque 
to or from a tubularly ‘shaped ‘?exible element. Exam 
ples of such couplings are proffered in US; Pats. Nos. 
3,628,352 and 3,788,098. While such couplings are 
suitable for transferring torque to and‘ from a ?exible 
element, they are difficult to assemble, or manufacture, 
and they are somewhat expensive. ‘ » 

‘ SUMMARY OF THE INVENTION 
The “cup-shaped” coupling of the invention includes 

‘ a generally cylindrical sleeve that is interconnected to a 
radial wall portion which forms the bottom of the ‘cup. 
The radial wall has a plurality of circumferentially 
spaced apertures that are‘ disposed near the sleeve. The 
sleeve has a ?uted edge at its exterior juxtaposedthe 
‘bottom portion where ?utes of the sleeve are‘ alter 
nately circumferentially spaced from apertures of the 
radial wall. The radial wall portion inbetween the aper 
tures de?ne webs that are‘ radially crushable as the 
sleeve is swaged or crimped. The one-piece construc 
tion of the coupling permits economical manufacture 
such as .by'sintering, sand casting, die casting, or cold 
forming. ‘ ' ‘ l _ ' ‘ ‘ 

‘An object of the invention is to provide a coupling 
that is of one-piece ‘construction and which may be 
swaged or crimped without serious deformation of 
either the central portion of the radial wall or a cast or 
pressed-in insert of the radial wall. 3 ‘ - ' 

Another object of the invention is to provide a cou 
pling that is easy to assemble with a tubularly‘ shaped 
?exible element. ‘ ‘ ' ‘ ‘ ' ' ‘ ' 

. Another object of the invention is tov use easily form- ‘ 
able die casting metals with high modulus inserts which 
effect a coupling of high torque transmitting capabili 
ties. ' l " ' 

The advantage of the invention is that couplings may 
be quickly manufactured at a low cost from easily 
formed materials to yield a coupling having aquality 
level'equivalent to that of a coupling formed with more 
expensive materials or methods of manufacture. 
A salient advantage of the invention is that it yields 

‘an assembly with esthetic appeal. 
These and other objects or advantages of the inven 

tion will be more apparent after reviewing the drawings 
and description thereof wherein: 
FIG. 1 is a partially cut away isometric view showing 

the coupling of the invention; 
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DESCRIPTION OF PREFERRED EMBODIMENTS 
In'accordance with theinvention a coupling 10 is 

provided for transmitting torque to and from a tubu- ' 
larly shaped ?exible element 12 such as disclosed in 
US. Pat. No. 3,628,352. Referring to the drawings, the 
coupling has a generally “cup” shape and includes a 
sleeve 14 that is integrally interconnected through a 

, generally radial wall‘ 16 that forms the bottom portion 
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FIG. 2 is a full end view taken generally along the line 
2—-2 of FIG. 1; 
FIG. 3 is a sectional view taken along the line 3-—3 of 

FIG. 2 and including an optional insert; 
FIG. 4 is a partial view similar to FIG. 3 but showing 

the coupling after radial deformation and with a ?exi 
ble element; 
FIG. 5 is a partial view taken along the line 5-5 of 

FIG. 3; » 
FIG. 6 is a partial view taken along the line 6¢-6 of 

FIG. 4.‘ . 
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18 of the‘ coupling. ' 
> ' The sleeve ~14 is ?uted 20 along its bottom external 
edge with ?utes 22 that axially extend along the exter 
nal portion of the sleeve a distance which is at least 
generally equal to the axial thickness of the radial wall 
'16, but the ?utes may extend along the length of the 
sleeve. The'?utes taper from the external wall to the 

' radial wall of the bottom portion. Preferably, the ?utes 
22- are substantially equally . circumferentially spaced 
around the bottom edge. The number of ?utes may be 
varied as desired ina relationship that corresponds with 
the diameter of the sleeve. For a 3 to 3% inch sleeve, 

: twelve flutes have proven satisfactory. ’ 
A plurality of axially aligned internal ribs 24 project 

from the internal wall of the sleeve. Preferably, the ribs 
have generally ?attened surfaces ‘26 which diverge 
from the bottom. There are preferably half as many 
sleeve ribs as ?utes; there is at least one ?ute interposi 
tioned between. successive sleeve ribs. The internal rim 
of the, sleeve is chamfered 27 such as by radiusing, 
beveling or the like for receiving and coactingwith a 
?exible element which will later be explained. I 

r I The sleeve 14 integrally interconnects with the radial 
wall 16 that de?nes abottom,portion of the coupling. 
The radial wall has a plurality of preferably oval or 
ellipticalshapedapertures 28 that are circumferentially 
spaced. The apertures are’ successively spaced in a 
circumferential manner from the ?utes 22 such that a 
radial web 23% formed in the bottom portion which is 
in radial alignmentwith a ?ute. ‘ I 

. Optionally, but preferably,,an integral hub 30 ex 
tends from the bottom portion‘ in axial alignment with 
the sleeve. The hub has a plurality of ridges 32 that are 
axially aligned. The ridges taper from‘ the bottom por 
tion in a converging manner. The surface 34 of the hub 
between the ridges may beconcave, convex, undulat 
ing, etc., or ?at‘to de?ne generallyv ?at facets. The 
ridges are substantially equally spaced and are indexed 
to successively alternate with the circumferential fac 
ing of the sleeve ribs. 
An advantage of the invention is that the coupling 

may be die cast with material such as aluminum or its 
alloys. However, material such as aluminum may not 
have the desired modulus to satisfactorily work with a 
steel splinedshaft. Also, the aluminum may set up an 
electrical couple with the steel. To solve such prob 
lems, an insert 36 may be die cast with the coupling or 
the insert may be pressed into the coupling after it has 
been formed. The insert serrations 38 extend into the 
hub to enhance torque transmitting capability between 
the two parts. The insert may include an internal or 
external spline for interfacing with and connecting to a 
shaft. 
The converging ridges 32 of the hub and diverging 

ribs 24 of the sleeve de?ne a generally divergently 
tapered annulus 38 for receiving and gripping the end 
of a tubularly shaped ?exible element. 
When used, a tubularly shaped ?exible element 12 is 

inserted in the coupling over the hub. Preferably, the 
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internal diameter of the ?exible element ‘ is slightly 
smaller than the maximum diameter of the'ridg'es 32 of 
the hub. However, the internal diameter of the ribs 24 
is preferably slightly larger than the external diameter 
of the element. After the ?exible element is positioned 
within the tapered annulus, the sleeve is reduced to a 
smaller external ‘diameter (i.e., about l2 percent or % 
inch for a 31/2 inch‘ diameter coupling) by fswaging, 
crimping, or the like. The radially inward forces im 
parted to the sleeve crush 40 the webs 23 and distort‘ 
and ?utes 22 ‘outwardly 42 and apertures inwardly 44 
to de?ne an undulating grain 46 structureat the bottom 
edge of thelcoupling. The crushing of the webs and 
distortion of the ?utes changes the shape of the aper 
tures as exempli?ed by FIGS. 4 and 6. The ‘radial wall 
portion inward'iof the webs 23 substantially remains 
intact and is unaffected by the crushing'forces. Accord 
ingly, the large compressivev forces of swaging or crimp 
ing do not distort the hub, crush the‘ insert ‘or signi? 
cantly affect the stress levels ‘between the hub and 
insert. Were the apertures and optionally the ?utes not 
to be provided, the radial wall portion would crack as 
well as the'hub to render 'a‘uszeless coupling. 
The distorted sleeve presses against the ?exible ele 

ment gripping _the reinforcement thereof. The offset 
spacing betweenthe ribs and ridges __cause the‘ ?exible 
element to distort in an undulating manner which de 
?nes a positive-mechanicalginterface between ‘the cou 
pling and flexible element for improved torque trans 
mission.' The chamferfed' edge27‘of the sleeve allows 
the ?exible element to be distorted‘ without concen 
trated stresses and to'bend to’ an operatin'g'angle with 
less distress at the coupling edge._ ’ " ' 
The distorted apertures'may be machined’ for receiv 

_ ing fasteners to connect the coupling to other rotatable 
shaft member's. For‘example, the apertures may" be 
drilled and tapped‘ forreceiving threaded fasteners. 
The foregoing-detailed description, is made for pur 

pose of illustration only and it-isnotinte'nded to .limit 
the scope of the invention which'is; to. bedeterrriined 
from theappended claims. 
_ What is claimed is: ‘ - 

l. A coupling comprising: ' f _, _ 

a one-piece cup including a ‘sleeve integrally inter 
connected to a_ generally radial wall that de?nes a 

5.. 

bottom portion of‘ the cup, the sleeve having an 
exteriorly ?uted edge juxtaposed the bottom por 
tion and the radial wall having a plurality of cir 
cumferentially spaced apertures. 

2. The coupling of claim 1 wherein ?utes of the ?uted 
edge are circumferentially spaced from the apertures. 

3. The coupling of claim 2 which further comprises a 
plurality of axially oriented ribsspaced and disposed 
interiorly of the sleeve. 

. 4. The coupling of claim 3 wherein there are an equal 
even number of ?utes and apertures and wherein there 
are half as many ribs as ?utes, the ribs radially aligned 

. _-with every other .?ute. ' 

40 

'50 

55 

'60 

65 

1 *5. The coupling of claim 1 which further comprises a 
hub disposed in the cup, axially aligned with the sleeve 
and secured to the bottom portion. 

6. The coupling of claim 4 which further comprises a 
hub disposed in the'cup, axially aligned with the sleeve 
and secured-to the bottom portion, the hub including 
axially oriented ridges that are circumferentially offset 
fromtthe ribs. . 

‘ 7. The coupling of claim 1 wherein the apertures are 
.of a generally elliptical shape. 

. 8. The coupling of claim 6 wherein the hub between 
the ridges de?ne facets that are generally ?at. 

' 9. The coupling of claim 3 wherein the ribs have 
" generally ?at exterior surfaces. 

10. The coupling of claim 9 wherein the exterior 
surfaces of the ribs diverge from the bottom portion. 

. 11. The‘ coupling of claim 6 wherein the ridges of the 
1 hub generally converge from the bottom portion. 

12. The coupling of claim 4 wherein the radial wall 
I portions between apertures de?ne webs, the webs radi 
ally crushed to de?ne bulged surfaces thereon. 

13. The coupling of claim .5 which further comprises 
a tubularinsert coaxially disposed within and secured 
to the hub. 
:14. The coupling of claim 12 wherein the bottom 

portion radially past the webs has a grain structure that 
is circumferentially undulating. v 

15. The coupling of claim 1 wherein the cup is made 
of aluminum.‘ ‘ > . . 

- 16. The coupling of claim 1 wherein the sleeve has an 
internal chamfer at the cup rim. 


